Low-density lipoproteins induce heat shock protein 27 dephosphorylation, oligomerization, and subcellular relocalization in human vascular smooth muscle cells.
High levels of circulating low-density lipoproteins (LDL) are a major atherosclerotic risk factor. The effects of intimal LDL on vascular smooth muscle cell (VSMC) phenotype and function during plaque remodeling and vascular repair are not fully understood. We have investigated whether exposure of VSMC to LDL induces changes on the proteomic profile of the heat shock protein (HSP) family-molecular chaperones involved in atherosclerosis. Methods & Results- 2D electrophoresis demonstrates that LDL modifies the proteomic profile of HSP27 (HSPB1). Western blot analysis evidenced a significant HSP27 dephosphorylation after exposure of cells to native LDL (nLDL) and aggregated-LDL (agLDL) for 24 hours (P<0.05). Dephosphorylation of HSP27 was not related to changes in p38(MAPK) phosphorylation. Both nLDL and agLDL induced relocalization of unphosphorylated HSP27 to the tip of actin stress fibers and focal adhesion structures in VSMC. During cell adhesion, phospho-HSP27 was located at the cell surface contact region in LDL-treated cells, whereas it remained cytosolic in control cells. Immunohistochemistry studies showed that phosphorylated HSP27 is rarely found in lipid-rich areas of atherosclerotic plaques in human coronary arteries. Our results indicate that in VSMC, LDL modulate HSP27 phosphorylation and subcellular localization, affecting actin polymerization and cytoskeleton dynamics.